Woods Hole Oceanographic Institution | 


ATLAS - GAZETTEER COLLECTION | 


ar eeeenegpanenciaennree 


NOAA Technical Memorandum NMFS 


T OF 
nen Oy, 
2 A 
v 
a % 
a mn 
* x SEPTEMBER 1987 
S é 
~ 
%, é 


¥ 
States of © 


ICHTHYOPLANKTON AND STATION DATA FOR 
CALIFORNIA COOPERATIVE OCEANIC FISHERIES 
INVESTIGATIONS SURVEY CRUISES IN 1954 


Barbara Y. Sumida 
Richard L. Charter 
H. Geoffrey Moser 
Deborah L. Snow 


PLEASE RETURN 
TO 
INSTITUTION DATA LIBRARY 


NcLEAN 


NOAA-TM-NMFS-SWFC- 82 


U.S. DEPARTMENT OF COMMERCE 

National Oceanic and Atmospheric Administration 
National Marine Fisheries Service 

Southwest Fisheries Center 


Qu 


| 1265-AB 
— Atlas 
6A.2S at 
, Lsertes] 
me i, 


NOAA Technical Memorandum NMFS 


The National Oceanic and Atmospheric Administration (NOAA), organized in 
1970, has evolved into an agency which establishes national policies and 
manages and conserves our oceanic, coastal, and atmospheric resources. An 
organizational element within NOAA, the Office of Fisheries is responsible for 
fisheries policy and the direction of the National Marine Fisheries Service 
(NMFS). 

In addition to its formal publications, the NMFS uses the NOAA Technical 
Memorandum series to issue informal scientific and technical publications when 
complete formal review and editorial processing are not appropriate or feasible. 
Documents withic this series, however, reflect sound professional work and may 
in tha farmal ccientific and technical literature. 


| 
eee ks \ 
CHUTION | 


—_—_——$—$—————— 
———— 


; Woods Hole Oceanographic Ins 
ATLAS - GAZETTEER COLLECTION 
7 a ee 


NOAA Technical Memorandum NMFS 


AIMOs, 
oy 


This TM senes is used tor documentation and timely communication of preliminary results. imterim reports, or 
> 
RS 


special purpose information; and have not received complete formal review, editorial control, or detailed editing. 


%e 


aAliONa; 
4 


E SEPTEMBER 1987 


Mey 

S 
——— Je 
CEE= oo 

Wer MENT oF © 


ICHTHYOPLANKTON AND STATION DATA FOR 
CALIFORNIA COOPERATIVE OCEANIC FISHERIES 
INVESTIGATIONS SURVEY CRUISES IN 1954 


Barbara Y. Sumida 
Richard L. Charter 
H. Geoffrey Moser 
Deborah L. Snow 


Southwest Fisheries Center 
National Marine Fisheries Service 


La Jolla, CA 92038 


NOAA-TM-NMFS-SWFC- 82 


U.S. DEPARTMENT OF COMMERCE 
C. William Verity, Jr., Secretary 


National Oceanic and Atmospheric Administration 


Si Anthony J. Calio, Administrator 
== National Marine Fisheries Service 
—=— 


— 


Ol Libra 


William E. Evans, Assistant Administrator for Fisheries 


| 


1 HH 


il 


| 


0030 


WM) 


7 
a 
a A 7 ; 
ra i 
; a >i 
a 
re 
: 7 : 
F 7) 
7 ae 
z » 
ipo 
; pibee. 
mei 
oo 4 
Foe 
2 or.’ 
‘ ae 
7 
vs 
, 
a 7 
: 1 
Sura ei 
Mls vitinlineA ove q 


Ate 


yalrenett 308 10 /Otapy 


CONTENTS 


Page 
List, Of Figures’... .1...> - Sh OS ama aeCOD oO 100 G0 Om Bre. ay enewonenatene ite abate 
igen wee GENOME) 4 5 GamtoigEs 5 Glo 0 Ockclbes. co chOcroinld oloto Go oI ECO OOO iv 
INSERGCNOS Sooc0coc0o0Goa05K pogdOouUD oD ONO D OOO DDO OOD OOODNOOOOS aie iL 
MCT OCUC TE HOM lelsicus cis «|e «sacl eleuepsiecis is eleie syccoverstcue one eietes Sooo OC aGD OO il 
Sampling) Azeav and Pattern 26). 3.0 Se < occ ci cleus o ole 9000000000000 2 
Sampling Gearewand Methodsi\< 5 4 = eusts ccs cieieialicicliclelsieicle sielsielcrelie + cies 3 
HaboOraconyerPLOCeAures a. lslencioleiclors) clekohonsleneneicictsiclelchole siehehoncr snore cicls 4 
MACHE PEAVCa tron Ms) ..2 <6:<)0Jeeo1s Soccovod doo oo emo CconocooogGgaae 5 
ComputenvEntiys ana! Eid CanGiirsccscrcnchencuctonctercusislel oneneuerekeeneiehenen enenchs 10 
SPCCHESPOUMMATAY. 1c) 2 louse («0 fs) o) cholorene cheksielslovokateieiel else ie lelleoxstelelehenenonone 56 nial 
Explanation of Tables ...... FO AO OO SO UDO OOO PO CH ORCIC a 
ACKNOWMCAGMEMIES selec sicko else uokeneleiciel oleh olelolenonelclele lel onelelelelcioelohelciol tel 12 
ic ekatuUrenrCiCeG (ool csisieleie < slelersiecbeiens sie sageeeeo Soboaooooc oss 3 
MELONS) Sooo Guo ODD SOU O COCO Dood ODIOO OC oOmoOoOOoOacaO CO GDRC 15 
MADILES gooaocoo0 occ OD dO ODDO OOD ODD GO ODDO ODDDO DUO OGD OOODDOOS 27 
Isls Sooodc SOODDOOO OOOO OOOO OOO OOO RbOS coobG00C Joodo0oOOC Sere 204 


hal 


Figure 


Figure 


Figure 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 


Figure 


ARS 


12. 


LIST OF FIGURES 


eoceceeceee eee ee eee 


coreeree 


Composite arrangement of diagrammatic 
charts showing areas sampled on each 
CalCORT Cruise GQuring? W954) Se sire cols cache eicusieseks 
Station pattern for CalCOFI Cruise 5401 
showing tracks for each vessel 

Station pattern for CalCOFI Cruise 5402 
Station pattern for CalCOFI Cruise 5403 
Station pattern for CalCOFI Cruise 5404 
Station pattern for CalCOFI Cruise 5405 
Station pattern for CalCOFI Cruise 5406 
Station pattern for CalCOFI Cruise 5407 
Station pattern for CalCOFI Cruise 5408 
Station pattern for CalCOFI Cruise 5410 
Station pattern for CalCOFI Cruise 5412 
The basic station plan for CalcCOFI 


cruises from 1950 to the present 


iad 


Page 


15 


16 
ALG 
18 
TS 
20 
on 
22 
23 
24 


25 


26 


Table 


Table 


Table 


Table 


LIST OF TABLES 


Station and plankton tow data for CalCOFI 


CLEUMSESS" “ny HOS Aw erect cate titan oye cue reer cm erates cua routines owe 


Pooled occurrences of fish larvae taken 


during, CalCcOFDL CrudsSes, dm WOS4) ieee isis s,s sss cisions 


Pooled numbers of fish larvae taken during 


CaliCOFTE Crudises’ “nielO5 4A ec eroteeceh eee neicieo 6 snuescreiens 


Numbers of fish larvae taken on stations 


occupied during CallCOFL Cruises an 1954 ~. 5... 


Summary of pooled occurrences of fish 
larvae taken on CalCOFI cruises from 1951- 


INGO scoosccdnecscnonboooo Hb DoD cabo OD oS OO ODD OOOOS 


iv 


Page 


PN 


64 


67 


70 


200 


Smiordi ; 
ae. 


‘, J e ier sete rt 


v4, av o (sie rey tre hw Ce 


7 _ 
: = > ase 9 » € MS 
rye Wiyesies 26r: 
Dig i). Sav re eve 
> 
Tle ++ Cs, “Gieeree > Sar 
eine Af Kj a : 
: 4 i é @ pe @ 
my : 
i] 
4 
4 a 
i 
> 4 


- . 
: : 5 , . 
7 ey (ap ve Seu 


ABSTRACT 


This report provides ichthyoplankton and associated station 
and tow data from California Cooperative Oceanic Fisheries 
Investigations (CalCOFI) cruises conducted off California and 


Baja California in 1954. It is the fourth report in a_ series 
that presents these data for all biological-oceanographic CalCOFI 
surveys from 1951 to the present. A total of 1473 stations was 


occupied during 10 multivessel cruises over the quarter-million 
square mile survey area which extends from the California-Oregon 
border to Cape San Lucas, Mexico and seaward to several hundred 
miles. The data are listed ina series of 5 tables; the 
background, methodology, and information necessary for 
interpretation and quantitative analysis of the data are 
presented in an accompanying text. All pertinent station and tow 
data, including volumes of water strained and standard haul 
factors are listed in the first table. Another key table lists, 
by station and month, standardized counts of each of the 129 
larval fish categories identified from survey samples. This and 
previous and subsequent reports make the CalCOFI ichthyoplankton 
and station data available to all investigators and serve as 
guides to the newly developed computer data base. 


INTRODUCTION 


This report, the fourth of a series, provides 
ichthyoplankton and associated station and tow data from 
California Cooperative Oceanic Fisheries Investigations (CalCOFI) 
joint biological-oceanographic survey cruises conducted in 1954. 
This program was initiated in 1949, under the sponsorship of the 
Marine Research Committee of the State of California, to study 
the population fluctuations of the Pacific sardine (Sardinops 
sagax) and the environmental factors that may play a role in such 
fluctuations. CalCOFI, known as the California Cooperative 
Sardine Research Program from 1949 to 1953, was made up of 
representatives of the South Pacific Fisheries Investigations 
(SPFI) of the U.S. Fish and Wildlife Service [now the La Jolla 
Laboratory, National Marine Fisheries Service (NMFS)], the 
Scripps Institution of Oceanography (SIO), the California 
Department of Fish and Game (CDFG), the California Academy of 
Sciences (CAS) and the Hopkins Marine Station of Stanford 
University. The first three of these agencies supplied ships and 
personnel to conduct the sea _ surveys. NMFS processed the 
plankton samples and analyzed the ichthyoplankton from them. SIO 
processed and analyzed the hydrographic samples and measurements 
and also analyzed invertebrate groups from the plankton samples. 


The boundaries, station placement, and sampling frequency 
for the CalCOFI survey area were based on the results of joint 
biological and oceanographic cruises conducted by NMFS and SIO 
during 1939-41. Those cruises were designed to collect sardine 
eggs and larvae and associated hydrographic data over the entire 
areal and seasonal spawning range of the species. On these 
survey cruises, plankton tows were made to 70 m, a depth which 


encompassed the vertical distribution of sardine eggs and larvae. 
Wide-ranging joint biological and oceanographic survey cruises 
were resumed in 1949 with sardine as the focus; however, an 
increasing interest in other biological components resulted in 
the deepening of standard tows to 140 m in 1951. This marked the 
beginning of truly quantitative ichthyoplankton sampling on 
CalCOFI surveys. 


Data resulting from CalCOFI surveys in 1954 have been 
published in a number of forms. Hydrographic data (Reid et al., 
1965), zooplankton volumes (Staff, SPFI, 1955; Thrailkill, 1956; 
Smith, 1971) and ichthyoplankton data for selected species 
(Ahlstrom and Kramer, 1956) were presented in standard formats. 
The latter lists counts for eggs and larvae of sardine and for 
larvae of northern anchovy (Engraulis mordax), jack mackerel 
(Trachurus symmetricus), Pacific mackerel (Scomber japonicus), 
Pacific hake (Merluccius productus), and rockfishes (Sebastes 
spp.). Also, length frequencies are listed for sardine, anchovy, 
jack mackerel, and Pacific mackerel larvae. Distribution maps of 
larvae of 5 of these taxa taken on CalCOFI surveys during 1954 
are presented in the CalCOFI Atlas series (Kramer and Ahlstron, 
1968; Ahlstrom, 1969; Kramer, 1970; Ahlstrom et al., 1978). 


A computer data base for eggs and larvae of sardine and 
anchovy and for larvae of hake, and the two mackerels was 
established in 1969. The development of a data base for other 
fish larvae is a complex undertaking because competency of 
identification has evolved steadily over the past 38 years. We 
began the task of producing a CalCOFI ichthyoplankton data base 
and associated data report series in 1983. All available 
original records for 1954 were subjected to an extensive 
verification and editing process to produce this’ report. This, 
and previous (Ambrose et al., 1987; Sandknop et al., 1987; 
Stevens et al., 1987) and subsequent reports, make the CalCOFI 
ichthyoplankton and station data available to all investigators 
and serve as guides to the computer data base. The data base 
will be modified when additional errors are discovered and when 
composite taxa from the earlier years are reidentified. These 
reports are the fundamental reference documents against which 
subsequent changes in the data base can be compared. 


SAMPLING AREA AND PATTERN 


In 1954, CalCOFI survey cruises were conducted at monthly 
intervals, except during September and November. A total of 1473 
stations included in this data base was occupied on 10 cruises, 
with an average of 147 stations per cruise (range of 105-209). 
Coverage of the survey station pattern varied among 
cruises and the entire quarter-million square mile survey area 
was not covered on any single cruise (Figures 1-11; Table 1). 
The area off northern California (lines 50-57) was covered on 
only one cruise made in June. The area off central California 
(lines 60-73) was occupied monthly from April through August. On 
line 77 only stations 50 and 55 were occupied in January through 


March and in October. The area between Pt. Conception, 
California and Pt. San Juanico, Baja California (lines 80-137) 
was surveyed in all 10 cruises. The area off southern Baja 
California (lines 140-157) was surveyed in January and December. 
Coverage usually extended seaward t9 stations 90 .or 100 
(approximately 160-300 miles offshore)” in the main sampling 
area, with an extended southern offshore pattern in January. 


Five vessels were employed on these cruises: the Crest, E. 
W. Scripps, Horizon, Paolina T, and Spencer F. Baird of SIO. Two 
vessels participated on each cruise except cruise 5404 which 
employed three vessels. The Crest was used on all cruises and 
the Horizon on all but 5408 and 5412. The other three vessels 
each participated on a single cruise (Ahlstrom and Kramer, 1956; 
Table 1). 


SAMPLING GEAR AND METHODS 


The standard CalCOFI net used from 1949 to 1969 had a 1-m 
diameter mouth opening (0.785 m“ area) and an overall length of 
about 5 m. The net was constructed of 30xxx gauze, a heavy duty 
grade of silk bolting cloth, with a mesh size of 0.55 mm after 
shrinkage. The last 40 cm of the cone and the cod end were 
constructed of 56xxx grit gauze which had a mesh size of 0.25 mm 
after shrinkage. The net ring was fastened to a short 3-lead 
bridle connected to several meters of line which attached to the 
towing cable by a clamp. A current meter was suspended in the 
center of the net mouth to measure volume of water filtered (see 
Kramer et al., 1972, for further details). 


The standard tow from 1951 through 1968 was an oblique haul 
to 140 m depth (to 15 m of the bottom in shallow areas) designed 
to. filter a constant amount of water per depth interval (ca. 
3m°/m of depth) over the vertical range of most ichthyoplankters. 
Hauls were made at a ship speed of 1.5-2.0 knots and initiated by 
clamping the net line to the towing cable with the 45 kg terminal 
weight about 10-15 m below the surface. The net was lowered to 
140 m depth by paying out 200 m of wire over a 4 minute period 


lealcoFI lines (Figure 12) are arranged perpendicular to the 
coastline and extend from the Canadian border (line 10) to below 


Cape San Lucas, Baja California (line 157). Stations were 
established on the basis of a perpendicular to line 80 (off Pt. 
Conception) at a point designated as station 60. Stations were 


plotted seaward and shoreward from station 60 on each line. 

Cardinal CalCOFI lines (those ending in "0") are 120 miles apart 
and usually bracket two ordinal lines (ending in "3" or "7"), so 
that lines are 40 miles apart over most of the pattern. Cardinal 
stations are 40 miles apart and typically these are separated by 
a station number ending in "5" so that stations are 20 miles 
apart out to station 90 on most lines. Stations are placed at 
closer intervals near the coast and islands to accommodate these 
features (see Kramer et al., 1972 for further details). 


(35 m of depth/min.). After fishing at depth for 30 seconds, the 
net was retrieved at 20 m/min. (14 m depth/min.). The angle of 
stray of the towing cable was recorded every 30 seconds and 
maintained at 45° (+3°) by adjusting the ship speed and course. 
After reaching the surface, the net was washed down and the 
samples preserved in 5% formalin buffered with sodium borate. 
Flowmeter readings were made at the beginning and end of each 


tow. Detailed descriptions of gear and methods are given by 
Ahlstrom (1953), Kramer et al. (1972), and Smith and Richardson 
(Glow 


LABORATORY PROCEDURES 


Laboratory processing began with the determination of a 
displacement volume for each sample (methods described in Staff, 
SPFI, 1953, 1955 and Kramer et al., 1972). Zooplankton volumes’ 
(including ichthyoplankton) of samples collected in 1954 are 
listed in Staff, SPFI (1955) and presented graphically in 
Thrailkill (1956) and Smith (1971). 


Sorting involved the removal of ichthyoplankton from the 
sample and identification and separation of eggs and larvae of 
selected species (see introduction). Usually, each sample was 
sorted completely; however, some of the samples were fractioned 
into aliquots’ using a Folsom plankton splitter (McEwen et al., 
1954) prior to sorting. Several criteria“ were used to determine 
whether a sample was fractioned: samples containing an abundance 
of thaliacians and coelenterates and exceeding 150 ml in total 
plankton volume were fractioned (to 50%, 25%, 12.5%, or 6.25%) to 
approximate a reduced volume of 50 ml for sorting; samples with 
an excessive quantity of fish eggs and/or larvae were 
occasionally fractioned to expedite the sorting process in order 
to meet scheduled deadlines. If the identified fraction of an 
aliquot yielded rare or interesting species of fish larvae, the 
remaining fraction was frequently sorted and identified with the 
intent of finding additional specimens. Aliquot percentages for 
fractioned samples from 1954 are listed in Table 1 under the 
"Percent Sorted" column. 


A "standard haul factor" (SHF) was calculated for each tow 
to make them comparable and allow estimations of areal abundance. 
This factor adjusts the number of eggs or larvae in a haul to the 
number in 10 m” of water strained per meter of depth fished. ang 
the vertical distribution of the species has’ been encompassed, 
then the adjusted value is equivalent to the number under 10 m 
of sea surface. The SHF is calculated for each haul by the 
formula: 


2Personal communication, James R. Thrailkill, National Marine 
Fisheries Service, Southwest Fisheries Center, La Jolla, CA. 


SHF = 10 D 
V 


where D = depth of haul = cosine of the average angle 
of stray of the towing cable multiplied by 
cable length (m) 


vV = total volume of water (m>) strained 
during the haul 


V=R:+a--p 


total number of revolutions of the current 
meter during the haul 


where R 


a = area (m) of the mouth of the net 


p = length of column of water (m) needed to 
produce one revolution of the current 
meter. 


Tow depth, volume of water strained, and standard haul factor are 
listed in Table 1 for each tow taken during 1954. Detailed 
descriptions of factors involved in calculating these values are 
presented in Ahlstrom (1948), Kramer et al. (1972), and Smith and 
Richardson (1977). 


IDENTIFICATION 


Identification of ichthyoplankton species beyond those 
separated during the sorting process was carried out by a 
separate group of specialists. Ontogenetic stages of fishes are 
inherently difficult to identify and this is further complicated 
by the large number and diversity of species which contribute to 
the ichthyoplankton of the California Current region. Most 
identifications were accomplished by establishing ontogenetic 
series on the basis of morphology, meristics, and pigmentation 
and then identifying these series by relating them to _ known 
metamorphic, juvenile, or adult stages with overlapping features 
(Powles and Markle, 1984). A total of 127 taxa was identified 
for 1954, with 73 taken to species, 27 to genus, 22 to family, 
and 5 to order. Some of the developmental series recognized 
originally could not be assigned scientific names, particularly 
in the Bathylagidae, Myctophidae, and Pleuronectiformes. These 
were given descriptive names, which later were changed to 


scientific names as they became known. Beginning in 1954, 
identification of species within two large generic groups, 
Lampanyctus spp., and Citharichthys spp., was initiated. Larvae 


of Seriola lalandi, Caulolatilus princeps and Etropus spp. were 
also identified for the first time. 


The task of producing a reliable and equitable 
ichthyoplankton data base required extensive procedures to 
verify, correct, and edit the original identifications. The 


primary data source was the original identification sheets (see 
Kramer et al., 1972, for examples); however, a critical resource 
used in all phases of this’ process was the CalCoOFI 
ichthyoplankton collection in which the samples are archived. 
Throughout the course of CalCOFI ichthyoplankton studies, samples 
have been identified to the lowest taxon possible. In reviewing 
these identifications for the data base, our approach has been 
conservative and we have preserved those identifications and 
counts which we could confirm, while correcting as many of the 
errors as possible. During the coding of the identification 
sheets, the "descriptive types" were assigned scientific names 
and reexamined, if necessary. After computer entry, taxonomic 
errors and inconsistencies in the data base were corrected and 
the most obvious identification errors were corrected. Our 
current knowledge of ichthyoplankton techniques coupled with a 
precise understanding of the development of identification 
competency in the program over the years allowed us to critically 
judge the historical records. Identifications were changed to 
different taxa, lumped to a higher taxonomic category, or given a 
more precise taxonomic name. In many cases, identifications of a 
taxon were inconsistent among cruises ina year, because of 
varying competency of identifiers. These records were made 
equitable by lumping to the higher taxonomic category to avoid 
biases that could result in quantitative misinterpretations. 


Next, statistical, seasonal, and geographic outliers were 
identified, employing a series of graphic summaries and listings. 
Examination of geographic outliers proved to be especially 
effective because of our accumulated knowledge of species 


distributions. In the course of examining samples for these 
outliers, other identification errors were discovered and 
eventually all taxa were scrutinized to some extent. Lastly, 
certain taxa were reexamined inall samples for the entire 
CalCOFI time series. These taxa were selected because of their 
commercial, ecological, phylogenetic, or zoogeographic importance 
or because taxonomic confusion was at the ordinal level. The 


following is a list of the taxa for 1954 which received special 
attention, with explanations and caveats intended to aid in 
quantitative interpretations: 


Anguilliformes - tentative and sporadic identifications to family 
or lower taxon lumped to order. 


Sardinops sagax - all specimens south of line 120 checked for 
misidentification of Opisthonema spp. 


Engraulidae - includes nearshore taxa (mostly Anchoa spp.) large 
enough to separate from Engraulis mordax. Some nearshore 
samples of small E. mordax may contain other anchovy genera, 
but could not be differentiated. 


Nansenia spp. - all specimens checked and identified as N. 
candida or N. crassa; all specimens of these species near 
their range boundaries checked. 


Sternoptychidae - tentative and sporadic identifications of 
hatchetfishes to genus were lumped to family. 


Bathophilus spp. - all specimens checked. 
Tactostoma macropus - all specimens checked. 


Scopelarchidae - tentative and sporadic identifications to genus 
lumped to family. 


Lampanyctus spp. - tentative and sporadic identifications to 
species (mostly descriptive types) lumped to genus; identi- 
fication of L. regalis and L. ritteri begun in 1954. 


Lampanyctus regalis - underrepresented because of inability to 
differentiate small larvae (<5 mm) from those of other 
species of the genus; counts may include other species of 
the genus because of difficulty in identifying larvae of 
this large and complex genus. 


Lampanyctus ritteri - comment for L. regalis applies to this 
species. 


Stenobrachius leucopsarus - all specimens at range boundaries 


checked. 

Diogenichthys atlanticus - all specimens at margins of range 
checked. 

Diogenichthys laternatus - all specimens at margins of range 
checked. 

Electrona rissoi - recognition of this species was inconsistent 


and specimens may be included in Protomyctophum crockeri or 
Myctophidae; no original identifications were recorded in 
1954. 


Hygophum spp. - all specimens reidentified to species; residuals 
are small, poorly preserved specimens. 


Myctophum aurolaternatum - specimen checked; originally called 
"Astronesthidae". 


Protomyctophum crockeri - some samples on northern lines may 
contain P. thompsoni, which was not identified at the 
time; specimens south of line 130 checked. 


Symbolophorus californiensis - all specimens south of line 120 
checked for confusion with Hygophum spp., stemming from 
descriptive names. 


Bregmaceros spp. - all gadiform types (see Index), except 
Merluccius productus and Macrouridae, reexamined. 


Ophidiiformes - this category did not exist originally and 
ophidiiform larvae were included in Brosmophysis marginata, 
Carapidae, "“Otophidium", "Zoarcidae", and "blenny"; identi- 
fications of B. marginata and Carapidae proved to be mostly 
correct and "Zoarcidae" to be a yet unidentified ophidiiform 
species; all "Otophidium" and "blenny" were reexamined and 
the former included Ophidion scrippsae, Chilara taylori and 
other ophidiiform taxa (moved to order); "blenny" contained 
O. scrippsae, C. taylori, and other ophidiiform taxa in 
addition to true blennioids. 


Ceratioidei - identifications of this group were inconsistent and 
additional specimens may be in the unidentified fish larva 
category. 


Trachipteridae - tentative and sporadic identifications to genus 
were lumped to family. 


Melamphaes spp. - all identifications ascribed to Melamphaidae 
were reexamined and assigned to genus (Melamphaes, 
Poromitra) or species (Scopelogadus bispinosus). Larvae 
originally identified as Melamphaes spp. were not reexamined 
and this category may contain other melamphaid genera. 


Cottidae - some samples may include specimens of Scorpaenichthys 
marmoratus, hexagrammids (e.g., Oxylebius pictus, Zaniolepis 
spp.), and some blennioids (e.g., Hypsoblennius spp.). 


Oxylebius pictus - not identified originally; specimens recently 
identified from other taxa. 


Zaniolepis spp. - not identified originally; specimens recently 
identified from other taxa. 


Sebastes spp. - in addition to other scorpaenid genera, 
category includes Prionotus spp., serranids, scombrids, and 
other spiny-headed shorefishes, particularly in samples 
south of line 120. 


Sebastolobus spp. - this category is underrepresented and 
additional specimens may be in Sebastes spp. 


Hypsoblennius spp. - some specimens remain in Cottidae. 


Clinidae - some specimens remain in Cottidae or unidentified fish 
larva category. 


Labridae - tentative and sporadic identifications to genus were 
lumped to family. 


Pomacentridae - specimens checked; now includes species other 
than Chromis punctipinnis, primarily in the south. 


Chromis punctipinnis - records south of about line 120 may 
include other pomacentrid taxa. 


Mugil spp. - all specimens checked. 


Carangidae - all specimens checked; tentative and sporadic 
identifications to genus or species (except Trachurus 
symmetricus, Seriola spp., and Seriola lalandi) were lumped 
to family. 


Seriola spp. - probably Seriola rivoliana, but additional speci- 
mens needed for confirmation. 


Seriola lalandi - all specimens checked; not identified in 
earlier years. 


Gerreidae - larvae of this family and other shorefishes (e.g., 
Haemulidae, Mullidae, Priacanthidae) were not identified and 
may be in the unidentified fish larva category or may be 
misidentified as Sebastes spp., Cottidae, etc. 


Caulolatilus princeps - all specimens checked; not identified in 
earlier years. 


Scombridae - all larvae identified to this family or constituent 
taxa (except Scomber japonicus) were reexamined and 
reassigned; underrepresentation or absence of these taxa may 
be attributed to misidentification or they may be in the 
unidentified fish larva category. 


Nomeidae - absence of this family attributed to misidentification 
or placement in unidentified fish larva category. 


Pleuronectiformes - all available specimens of this category 
(originally called "flatfish") were examined and reidenti- 
fied; residuals are small, poorly preserved specimens. 


Bothidae - all specimens examined and reassigned; most were 
assigned to various paralichthyid genera or to Bothus spp. 


Citharichthys spp. - all larvae identified to genus or to a 
species of the genus from 1954 through 1960 were 
reexamined and identified to species; residuals are small, 
poorly preserved specimens or those with variable taxonomic 
characters. 


Etropus spp. - larvae of this taxon were originally lumped with 
Citharichthys spp.; present records result from complete 
reidentification of Citharichthys spp. 


Hippoglossina spp. - all specimens of this genus (originally 
called "pigmented bothid") were examined and assigned to H. 
stomata. 

Paralichthys spp. - all specimens of this genus were examined and 
most were assigned to P. californicus or Xystreurys 
liolepis. 


Syacium ovale - all specimens examined (originally called "spiny- 
headed bothid"). 


Xystreurys liolepis - originally misidentified as Paralichthys 
californicus; all specimens reidentified. 


Glyptocephalus zachirus - all specimens examined. 
Microstomus pacificus - all specimens examined. 


Pleuronichthys spp. - all larvae of this genus and constituent 
species were examined and assigned to species; residuals 
are small, poorly preserved specimens. 


COMPUTER ENTRY AND EDITING 


Each taxon on the original identification sheets was given a 
3-digit code based on the list of codes in Haight et al. (1979). 
Taxon codes and counts from these sheets were keypunched by 
cruise and station, along with pertinent station and tow data and 
entered into the VAX 11/780 computer at the University of 
California, San Diego Computing Center. After entries were 
completed for an entire year, print-out listings of taxa and 
counts on each station were compared with the original data 
sheets to eliminate keypunch errors. Next, data in the file were 
cross-checked with data on an existing file which contained: 
station and tow data; numbers of eggs of sardine, anchovy, and 
saury (Cololabis saira); numbers of larvae of sardine, anchovy, 
hake, jack mackerel, and Pacific mackerel; total number of fish 
eggs; and total number of fish larvae. 


Discrepancies in ichthyoplankton data in these two files 
were corrected by inspecting original records from the sorting 
laboratory, the original ichthyoplankton identification sheets, 
and the samples themselves. Station and tow data discrepancies 
between the two files were corrected by reviewing ships' logs and 
deck tow sheets, original records from the sorting laboratory, 
cruise announcements, publications, header information on the 
ichthyoplankton identification sheets, and station plots 
generated for each cruise. Eventually all station and tow data 
were checked by comparing these sources. 


The corrected ichthyoplankton data base was then examined 
statistically and outliers were found and checked as_ above. 
Distributional plots were then prepared for each taxon and these 
were checked by reviewing the data sources mentioned above and by 
examining archived specimens. A listing of each taxon by station 
(Table 4) was produced, which became the primary document for 
subsequent checks. Misidentifications found in geographic 
outlier checks and other misidentifications and data problems 
discovered in the course of examining archived samples resulted 
in several iterations of Table 4. Finally, totals in Table 4 
were checked against annual summaries of incidence and abundance 
(Tables 2 and 3). Ecological analyses of the data (Moser et al., 
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1987) were conducted concurrently with editing procedures and 
provided cross-checks that allowed correction of errors. 


SPECIES SUMMARY 


Larvae of northern anchovy (Engraulis mordax) represented 
36% of all fish larvae taken on CalCOFI cruises during 1954 and 
numbered more than three times as many as Pacific hake 
(Merluccius productus), the next most abundant species (Tables 2, 


3) These two species represented about half the total fish 
larvae taken in 1954. Both species were of relatively high 
incidence, ranking 2nd and 4th in occurrence. Rockfish larvae 


(Sebastes spp.) ranked third in abundance (11% of total) but 
first in occurrence, reflecting the widespread distribution of 
this speciose group. Sardine larvae (Sardinops sagax) ranked 4th 


in abundance (6%) and 8th in occurrence. The next most abundant 
were three midwater species - two lanternfishes (Triphoturus 
mexicanus and Stenobrachius leucopsarus), and a gonostomatid 
(Vinciguerria lucetia), ranking 5th, 6th, and 7th, respectively. 


Each represented about 4% of the total fish larvae taken. 
Triphoturus mexicanus ranked 3rd in occurrence, and the latter 
two species were of identical rank in occurrence as in abundance. 
The deepsea smelts Leuroglossus stilbius and Bathylagus wesethi 
ranked 9th and 10th in abundance but L. stilbius larvae were of 
comparatively higher incidence (ranking 5th in occurrence vs. 


VOtH) iz These 10 top-ranking taxa contributed 86% of all larvae 
taken during 1954. The remaining 14% is represented by 117 taxa 
plus the unidentified and disintegrated categories. Of the 10 


taxa, 5 were midwater species, 2 were coastal demersal species or 
generic groupings, and 3 were coastal pelagic species. 


EXPLANATION OF TABLES 


Table 1- This table lists by cruise the pertinent station and 
tow data for 1954, the volume of water filtered and 
standard haul factor for each tow, the percent of 
sample sorted, and the total numbers of fish eggs and 
larvae. CalCOFI cruises are designated by four digits; 
the first two indicate the year and the second two the 
month. Within each cruise the data are listed in order 
of increasing line and station number (southerly and 
seaward directions); the order of station occupancy is 
shown on the station charts (Figures 2-11). Stations 
are designated by two groups of digits; the first set 
indicates the line and decimal fraction, and the second 
set indicates the station on the line. Decimal 
fractions were not used in 1954. Time is listed as 
Pacific Standard Time at the start of each tow in 24- 
hour designation. Methods for determining tow depth, 
volume of water strained, standard haul factor, and 
percent sorted were described in the methods’ section. 
The values for total fish eggs and larvae represent raw 
counts (unadjusted for percent sorted or standard haul 
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factor). Ship codes are as follows: CR, Cres€; ES, 
EE. Wa. SCELpps; HO, Horizon; PT, Paolina T; and SB, 
Spencer F. Baird. 


Table 2 - This table lists pooled occurrences of all larval fish 
taxa taken during 1954 in ranked order. 


Table 3 - This table lists pooled counts of all larval fish taxa 
taken during 1954 in ranked order. Numbers are 
adjusted for percent sorted and standard haul factors. 


Table 4 - This table gives numbers of fish larvae for each taxon, 
listed by station and calendar month in which the tow 
was taken. Counts are adjusted for percent of sample 
sorted and standard haul factor. The orders are listed 
in "phylogenetic" sequence modified from Nelson (1984). 
Subtaxa within each order are listed alphabetically. 
Page numbers for each taxon are given in the index at 
the end of the report. 


Table 5 - This table is a summary of pooled occurrences of all 
larval fish taxa taken on CalCOFI surveys from 1951 to 
1960. Taxa are listed in the same order as in Table 4. 
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Figure 2. Station pattern for CalCOFI Cruise 5401 showing tracks 
for each vessel. Stations with plankton tows only are 
indicated by a dot; those with plankton tows and 
hydrographic measurements are shown by a dot and 
circle. Modified from charts in Reid et al., (1965) to 
include only those stations listed in Table 1 of this 
report. 
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Figure 10. Station pattern for CalCOFI Cruise 5410. Symbols 
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TABLE 2. 


Rank 


OMDNADUW PWNF- 


Pooled occurrences of fish larvae 
cruises in 1954. 


Taxon 


Sebastes spp. 

Engraulis mordax 
Triphoturus mexicanus 
Merluccius productus 
Leuroglossus stilbius 
Stenobrachius leucopsarus 
Vinciguerria lucetia 
Sardinops sagax 

Trachurus symmetricus 
Bathylagus wesethi 
Citharichthys stigmaeus 
Diogenichthys laternatus 
Lampanyctus ritteri 
Protomyctophum crockeri 
Bathylagus ochotensis 
Citharichthys xanthostigma 
Melamphaes spp. 
Cyclothone spp. 
Tarletonbeania crenularis 
Unidentified fish larva 
Lampanyctus spp. 
Citharichthys fragilis 
Citharichthys spp. 
Symbolophorus californiensis 
Icichthys lockingtoni 
Labridae 

Stomias atriventer 
Paralepididae 

Scomber japonicus 
Lyopsetta exilis 

Gobiidae 

Diaphus spp. 

Argentina sialis 
Citharichthys sordidus 
Sciaenidae 

Diogenichthys atlanticus 
Synodus spp. 
Disintegrated fish larva 
Hippoglossina stomata 
Chauliodus macouni 
Myctophidae 

Parophrys vetulus 
Cottidae 

Sternoptychidae 

Nansenia crassa 
Pleuronectiformes 
Gonichthys tenuiculus 
Paralichthys californicus 
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taken during CalCOFI 


Occurrences 


841 
760 
565 
543 


TABLE 2. 


(cont. ) 


Taxon 


Ceratoscopelus townsendi 
Microstoma microstoma 
Peprilus simillimus 
Ophidiiformes 
Trichiuridae 

Hygophum atratum 
Symphurus spp. 
Pleuronichthys verticalis 
Chiasmodontidae 
Anguilliformes 

Loweina rara 

Serranidae 

Poromitra spp. 
Scopelarchidae 

Etrumeus acuminatus 
Nansenia candida 
Hypsoblennius spp. 
Ichthyococcus spp. 
Agonidae 

Cololabis saira 

Chromis punctipinnis 
Brosmophycis marginata 
Clinidae 

Idiacanthus antrostomus 
Lampanyctus regalis 
Pleuronichthys spp. 
Scorpaenichthys marmoratus 
Medialuna californiensis 
Ophidion scrippsae 
Trachipteridae 
Microstomus pacificus 
Scopelogadus bispinosus 
Macrouridae 
Pomacentridae 

Prionotus spp. 
Caulolatilus princeps 
Myctophum nitidulum 
Pleuronichthys coenosus 
Tactostoma macropus 
Bathylagus pacificus 
Tetragonurus cuvieri 
Hygophum spp. 

Lampadena urophaos 
Glyptocephalus zachirus 
Carangidae 

Cyclopteridae 
Notoscopelus resplendens 
Chilara taylori 
Atherinidae 
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Occurrences 


TABLE 2. (cont. ) 


Rank Taxon Occurrences 
98 Stomiiformes 6 
98 Sphyraena argentea 6 

100 Xystreurys liolepis 5 

100 Psettichthys melanostictus 5 

100 Seriola lalandi 5 

100 Hygophum reinhardtii 5 

100 Zaniolepis spp. 5 

105 Syngnathus spp. 4 

105 Etropus spp. 4 

105 Diplophos taenia 4 

108 Bothus spp. 3 

108 Oxylebius pictus 3 

108 Carapidae 3 

108 Syacium ovale 3 

a2 Brama spp. 2 

ele? Aristostomias scintillans 2 

ae2 Ceratioidei 2 

WI, Notolychnus valdiviae 2 

112 Pleuronichthys decurrens 2 

U7 Mugil spp. 1 

WILY Exocoetidae al 

a7 Sebastolobus spp. of 

a 7/ Opisthonema spp. il 

SALTS Scombridae iL 

Lays Auxis spp. ne 

ML Ie7/ Bathylagus spp. 1 

ALS Bathophilus spp. i 

IL4y/ Girella nigricans 1 

ILI) Bathylagus milleri il 

IL NY/ Seriola spp. al 

ney) Myctophum aurolaternatum al 

nbaly/ Bregmaceros spp. ut 


66 


TABLE 3. Pooled numbers of fish larvae taken during CalCOFI 
Cruises in 1954. Counts are adjusted for percent of 
sample sorted and standard haul factor (see text). 


Rank Taxon Count 
1 Engraulis mordax 161598 
2 Merluccius productus DIZ TY 
3 Sebastes spp. 51096 
4 Sardinops sagax 27017 
5 Triphoturus mexicanus 20214 
6 Stenobrachius leucopsarus 20186 
7 Vinciguerria lucetia 19058 
8 Trachurus symmetricus 15009 
9 Leuroglossus stilbius eS 210) 
10 Bathylagus wesethi 8320 
ial Diogenichthys laternatus 6090 
2 Diaphus spp. 5146 
3 Citharichthys fragilis 4020 
14 Synodus spp. 3819 
WS) Citharichthys xanthostigma 3489 
16 Citharichthys stigmaeus 3436 
iL y/ Lampanyctus ritteri 2866 
18 Scomber japonicus 2456 
19 Citharichthys spp. 1987 
20 Tarletonbeania crenularis 1883 
2a Protomyctophum crockeri 1720 
22 Sciaenidae 1608 
23 Bathylagus ochotensis 55S 
24 Cyclothone spp. 1544 
BS Labridae 1427 
26 Lyopsetta exilis ESS 
27 Symbolophorus californiensis 1106 
28 Argentina sialis 1073 
29 Lampanyctus spp. 1042 
30 Icichthys lockingtoni LIL Y/ 
31 Unidentified fish larva SSN 
32 Melamphaes spp. 785 
33 Citharichthys sordidus 766 
34 Stomias atriventer 607 
35 Paralepididae 560 
36 Prionotus spp. 508 
317 Ophidion scrippsae 480 
38 Etrumeus acuminatus 457 
39 Diogenichthys atlanticus 455 
40 Serranidae 445 
41 Gobiidae 439 
42 Pleuronectiformes 435 
43 Parophrys vetulus 401 
44 Cottidae 37/5 
45 Ceratoscopelus townsendi 363 
46 Symphurus spp. 316 
47 Trichiuridae AS) Al 
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TABLE, 3. » ((cont.)) 


Rank Taxon 

48 Paralichthys californicus 
48 Disintegrated fish larva 
50 Hippoglossina stomata 

Sul! Peprilus simillimus 

52 Sternoptychidae 

a2 Myctophidae 

54 Chauliodus macouni 

55 Ophidiiformes 

56 Nansenia crassa 

5y/ Hygophum atratum 

58 Gonichthys tenuiculus 

59 Chromis punctipinnis 

60 Hypsoblennius spp. 

61 Anguilliformes 

62 Microstoma microstoma 

63 Pleuronichthys verticalis 
64 Pomacentridae 

65 Seriola lalandi 

66 Chiasmodontidae 

67 Loweina rara 

68 Carangidae 

69 Nansenia candida 

69 Clinidae 

Wak Scopelarchidae 

UP Brosmophycis marginata 
13 Microstomus pacificus 

74 Poromitra spp. 

U> Lampanyctus regalis 

76 Agonidae 

WA Ichthyococcus spp. 

Wi Cololabis saira 

79 Medialuna californiensis 
80 Trachipteridae 

81 Pleuronichthys spp. 

82 Glyptocephalus zachirus 
82 Idiacanthus antrostomus 
82 Macrouridae 

85 Caulolatilus princeps 

86 Scorpaenichthys marmoratus 
86 Lampadena urophaos 

88 Hygophum spp. 

89 Tactostoma macropus 

90 Bathylagus pacificus 

91 Scopelogadus bispinosus 
92 Tetragonurus cuvieri 

93 Psettichthys melanostictus 
94 Chilara taylori 

95 Sphyraena argentea 

96 Hygophum reinhardtii 
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TABLE 3. 


Rank 


(Cont) 


Taxon 


Myctophum nitidulum 
Xystreurys liolepis 
Pleuronichthys coenosus 
Stomiiformes 
Notoscopelus resplendens 
Cyclopteridae 

Myctophum aurolaternatum 
Diplophos taenia 

Bothus spp. 

Atherinidae 

Zaniolepis spp. 

Etropus spp. 

Syacium ovale 
Syngnathus spp. 
Carapidae 

Scombridae 

Oxylebius pictus 
Pleuronichthys decurrens 
Aristostomias scintillans 
Bathylagus spp. 
Ceratioidei 

Brama spp. 

Notolychnus valdiviae 
Mugil spp. 

Opisthonema spp. 

Girella nigricans 
Bregmaceros spp. 

Seriola spp. 

Bathophilus spp. 
Bathylagus milleri 

Auxis spp. 

Exocoetidae 

Sebastolobus spp. 


Total 
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(cont. ) 


TABLE 4. 


Paralepididae (cont.) 
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(cont.) 


TABLE 4. 


Diaphus spp. (cont. ) 
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(cont. ) 
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(cont. ) 


TABLE 4. 


(cont. ) 
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Citharichthys sordidus 
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COMER TELEC) AC mo ctrl as oh oll aWah oh aol <l-ci'0' ch'a'ietselie, a ahav/evrel Stereo vane? Olteie! eriova:(e fonel oc @ueaa! 158 
Gobioidei 
GOR MEUC A Cee cp ore ohclich auch ah. e) ant oh 08 A's wtaratiehin Ghevehetcauesever els Seveleuele. avecencue 6 158 
Labroidei 
ILDEVSIPUSEIDS Gh 6 COO Oo OG Ob ORCC ONO UREN DON OICR ECO. Dac Dien Cue, Gb Gin 160 
POMACCNEEVOAC. 2 se oc a etsiw 6 wre co eretere Etsy ctiewamemcr aucvoteme Conch akeoMenoyei eters G2 
CHEOMUS PDUNCE LP IIS) ise <0 sists: «015 'o fe) See) at fol alle a taie oheita) oey ene 162 
Mugiloidei 
Mugilidae 
i(Cloplal Eyl NEN BauceeG CHO EO IOC NOR ROLE EER LCRA TE OES 163 
Percoidei 
Bramidae 
Isie@eyine) Elo copnooooddd FOOD ob ODOC ODN BOO OOOO DODDS DODD? 163 
CS Asa NC AC ie ey Ais) ck auch oncvict ot oceretee tanaka ome tate yota =, atiace or evadovaitaeyodatsersre 163 
Siete yejj4 Sin gosso JogonacngooUrnandEooubo ooo SS 163 
Serolay lal ands 1c) cicero s eres s BOO OOOO OU OOo 0 0.0.0.0 163 
REACHUTUS ASYMNME Cred CUS ma of atiaiatio a oso vaso sal ane)ie ails 5000000 163 
Kyphosidae 
GEEOUMA NING IeN CAMS teeta colder sae) eile celts) oh Soya eran atiaveeteel ayers 167 
MedialunaicaldGOrnvensis: ‘is sie sessile .c) als «oss s ‘se we issersie 167 
Malacanthidae 
CaullOVvacIasS PELMCCDS) teers: ctencra aveye) si sisale\e o esefsy sve) accuse 168 
SCTACTIMAACT a ishe! eos crc, 6scyors loys) foie 65 ate fone oceans ot ate lousrs siere se eue wrens 168 
S Stet atCAe aise foie lone. ois oh oi ene enoteveeceue! s1aite,ie\ ae ees ove @ <e-selisiis lave detielene! lens 169 
Scombroidei 
S COMO Cel Caja rerio snepaionel so fol sl cveiievevreve) ais SooDocCOaDaDOOSOAO OS? 170 
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AUIES (SPP is, 2 ssi cueyeteness.s ‘exe apevouer seokehouene tooo eee oe felsh oa mek 170 
SCoOmMper FAPONTCUS —« a. cje\<(o.s) cjarole o.seuals) sice aed alae (= Taree 170 
IMUM TNUTNAAC! Vela s, «cen shereie eplesaienctoten carole ousteMeNeneomeneMeRen nonename) cucteL > 7/2 
Sphyraenoidei 
Sphyraenidae 
Syalayiacteveiote! ebae(anseel Cop aoeddasccdddoooccDoOodoeOOS 7S 
Stromateoidei 
Centrolophidae 
Teiecnthys LOCKINGEOMIL, ss «sve a 01s xlens a chevoncheroienereie eee £73 
Stromateidae 
Pepri lus SUMiTETT EMU, s. « 2. ssesay.s; «, 9. <;sieisy ails, apes oye) el emer one 175 
Tetragonuridae 
TEETAGONUTUS CUVICEIT. a a ds, «; 6,0, apes ais) ep  spoleyenenog meneen ae 176 
Trachinoidei 
CHULASMOGOMET Cae oes ss oo a i nyc, cs asc, 3, ct eae oaxonaiee fob aims ep eretete, cuore 176 
PIlCUrONeGELELOMMES oo. e oe, hors, 5) cccnsy og epss ys, eyes suey! ep oRetche ehcp enoicleketek Meron e tore a7, 
Pleuronectoidei 
Bothidae 
BOCRUSMSDDPieim cuckesel sleep seuss eieliel -Menieheuelis) ce Neon Meh cueNel Mel wener erste 178 
Paralichthyidae 
Cl Chari ChERYS. ,SPPie afetele susie ctslcre er eie: eles) serene Siexenare 178 
CLERAFICRERYS, LTFAGIICLS ‘vs ic ajeya, ¢ cualenoekelctenenencbeletsiers ts 180 
CLtnari chenys, SOFATAUS® bs <..6 0) «eres al creuens, 0 a: seh eb auawet oe 181 
CiEhiarl CRENYS (SELOMACUS os66csrs ce aysisheceie 0 'eusie a aN 183 
Cithari chtnys, XANENOSELGMA ©. ss. )« ssc 0's © sseyahere «| ahetexelt 186 
IHEIAVYNIG ZI OSGssdcscnsoacsoccucoa00gac SO C0 AGOE x 188 
Hi ppoglossi na SCOMAEA, , sys), ss) sie, of'ecs, 5) sp eiep erases Seb eecno 188 
Paralil chehys CaliLorni CUS 4s a sso sreveree e410 eee elas 189 
SV ACT UM. OV AVG: 5 ‘aaa; lain sa, sim; 'aftey omey'e) &, 's: 4) alah egeyen el epee knee 190 
KYSELFCUPYS. LLOLCDTS® iis ieudie is cue see) ies (stele teleiete te oie ene 190 
Pleuronectidae 
Glypeocepnalus (ZACH TUS ae <a = a agejaven | enctera eokel a aienetone 190 
Lyopsetta .exilis 6.5. re tO eo OO ee 190 
MiCTOSEOMUS: PACTELL CUS. <2, 3, dslais arersueneleia oieie ss, ea are epee 192 
Paropnrys vetulus: 2. «<< Sood dg oC oOOooUS DO OOOO DOOS Alte): 
PLEUrONnILCRERYS (SPDs, | aie, ac, «14 am eras, cisiel Baten chctehalette 500¢ 193 
Pleuroni cGhHEnys COCNOSUS) 6.4 «oe sere cin esei ene) @ie'sw 0 dgoooc 194 
Pleuroeni chenys GeCCurrens Sdicisteje sis sakes ole es ehetaverate 194 
PLeuroniChehnys WVCECI CALLUS) cj a6/cisvaiaie) a akeye+cnokeusttheve aiere 194 
Psetticnthys melanostictus ..a«sscses aio! speueee eeerenert 195 
Soleoidei 
Cynoglossidae 
CyujnUlaytes BIG “Sooodoo do dcbouncecuaeouconsoDoooOS S5 
Disintegrated fish larva ..... Kidd AIG TEC OC Oo trond a oo orc Siateh dab eyenausrs 196 
Unidentified fish (Vatcvallw< sce adalat oe or OC OG COL OCC GENO 197 
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